ABSTRACT
INTRODUCTION

RESULTS AND DISCUSSIONS Synthesis ofDNA-Sugar Conjugates by Solid Phase Fragment Condensation
Synthesis of DNA-sugar conjugates were achieved as shown in Scheme 1. DNA fragment assembled on CPG support by automated DNA synthesizer was modified at 5'-teminus with carbonyldiimidazole(CDI), ethylenediamine and hexamethylene-1,6-disocyanate, successively on solid phase.
With the isocyanato derivative, amino sugars, D-glucosamine and D-galactosamine, were coupled at room temperature, respectively. Amino sugars were subjected to the reaction without any protective groups on their hydroxyl groups. After treatment with aqueous ammonia at 50 °C for 6h, the products were purified on RPHPLC to give a desired product as a pure form. The yields of Cl and C2 were determined based on the absorbance at 260 nm to be 28.6 % and 13.4 %, respectively.
Hybridization Properties of DNA-Sugar Conjugates
Hybridization properties of the conjugates Cl and C2
were investigated by UV melting study and surface plasmon resonance (SPR) analysis.
UV melting study at 260 nm showed that both Cl and C2 could form hybrid duplex with complementary DNA with higher affinity than natural double stranded DNA. (Table) 
Resistance of DNA-Sugar Conjugates against Nuclease Digestion
Nuclease resistance of the conjugates Cl and C2 were investigated with DNase 1 (data not shown).
The results showed that modification of oligonucleotides with sugars at the 5'-end enhanced the stability of the oligonucleotide against the endonuclease digestion.
Cellular Uptake of DNA-Sugar Conjugates
Analyses by a fluorescence microscope and a flow cytometry revealed that cellular uptake of DNA-sugar conjugate Cl andC2 revealed that membrane permeability of the conjugates were highly enhanced (data not shown).
